growtlh. Photoperiodism (2) , and Levitt (7, 8) has reviewed numerous papers perta ining to physiology of hardening and frost hardiness. Hansen and Nossal (4) have shown that in yeast, freezing not only increases permeability but also markedly alters enzyme structure and cellular morphology. They showed that nucleotide coenzymeenzyme bonds are destroyed by freezing, and they cite unpublished data indicating that in frozen cells oxidative phosphorylation is abolished. The latter has also been demonstrated in cell-free extracts of bacterial particles (1) . With Oxygen uptake of the seedlings and the isolated cell fractions was determined by the usual manometric methods. Carbon dioxide evolution was determined by the "direct method" of WAarburg (12) . Readings taken at 5-minute intervals for 1 hour or more were plotted against time, and the linear rate of oxvgen uptake so (leternminedc was expressed as microliters of oxygen uptake per hour (Q ,.). Respiration was constant over a 2-hour period. Respiratory activity was calculated both on a fresh weight (FW) and total nitrogen (N) basis. The semimicro Kjeldahl procedure of Willits and Ogg (13) was used to determine total nitrogen.
KCN-KOH mlixtures were prepared according to Robbie (10) to Droduce the desired concentration in the reaction me(lium when placed in the center well and eouilibrated with closed stopcocks for 1 hour at 300 C (5 It appears that freezing the mitochondria in the intact seedling or following their isolation has no great effect upon their subsequent oxidative ability in vitro, despite the fact that respiration of frozen intact seedlings was markedly depressed, as will be shown in the next section. It thus seemed possible that a water soluble respiration inhibitor could be 
DISCUSSION
The loss of respiratory activity consistently obtained with frozen seedlings was not in evidence when the sub-cellular particles considered to be the chief site of respiratory activity in the cell were studied. The lack of effect of freezing on oxygen uptake by mitochondria has been reported (1) , but the reason for the differential response between the tissue and sub-cellular unit is not clear. Because quantitative isolation of mitochondria from alfalfa seedlings was not achieved, a balance sheet of respiratory activity cannot be presented.
The possibility of production of a respiratory inhibitor upon freezing and thawing cannot yet be excluded because the dilution involved in extraction of the mitochondria could conceivably reduce the concentration of a reversible inhibitor below its threshold value. In addition, loss of essential cofactors and metabolites through cell membranes injured by freezing (4) may contribute to the reduced respiration in seedlings.
It could be merely fortuitous that treatments by freezing or with cyanide produced equivalent reduction in rate of oxygen uptake. Nevertheless that result was consistent with the hypothesis that cyanide and freezing act upon the same system. Because no diethyldithiocarbamate sensitivity was detected, it is assumed that the frost-insensitive respiration occurs through some terminal oxidation pathway other than cytochrome or ascorbic acid. Further investigation is required to determine the precise pathwavs of respiration insensitive to freezing.
SUMMARY
Investigations into the sensitivity of respiration of Teton alfalfa seedlings and their cell-free mitochondria are reported. It was found that although respiration of frozen and thawed seedlings was (lepressed 60 to 70 %, the oxygen uptake of mitochondria from frozen seedlings was only slightly reduced. 
